
ED 363 649

AUTHOR
TITLE

INSTITUTION
REPORT NO
PUB DATE
NOTE
AVAILABLE FROM

PUB TYPE

EDRS PRICE
DESCRIPTORS

IDENTIFIERS

ABSTRACT

DOCUMENT RESUME

TM 020 696

Ang, Cheng H.; Noble, Julie P.
The Effects of Alternative Interpretations of
Incomplete and Withdrawal Grades on Course Placement
Validity Indices.
American Coll. Testing Program, Iowa City, Iowa.
ACT-RR-93-3
Aug 93
25p.

ACT Research Report Series, P.O. Box 168, Iowa City,
IA 52243.
Reports Evaluative/Feasibility (142)

MF01/PC01 Plus Postae.
Academic Achievement; College English; College
Entrance Examinations; College Mathematics; *College
Students; *Cutting Scores; *Grades (Scholastic);
Higher Education; Outcomes of Education; Pilot
Projects; *Predictor Variables; Reading; *Student
Placement; Test Interpretation; Two Year Colleges;
Validity; *Withdrawal (Education)
American College Testing Program; Assessment of
Student Skills for Entry Transfer; Incomplete Grades;
Missing Data; Withdrawal Grades

In validating tests for course placement in college,
the criterion variable is usually defined in terms of the grade
earned in a particular standard course. This study considers the
issue of interpreting incomplete (I) and withdrawal (W) grades either
as unsuccessful outcomes or as missing data. The effects of either
type of interpretation on placement indices and optimum cutoff scores
were studied using data from four two-year colleges participating in
a pilot study of American College Testing (ACT) Course Placement
Service. Courses included were mathematics and English/reading
courses. Assessment of Student Skills for Entry and Transfer (ASSET)
test scores were used as predictor variables. Results show that
interpreting I and W grades as unsuccessful outcomes, rather than
missing data, generally results in lower conditional probabilities of
success, higher optimal cutoff scores, and higher estimated delta
accuracy rates. The manner in which I and W grades are interpreted
should depend on an institution's policy or philosophy. Ideally,
grades of I should be changed to grades of A through F or S/U
(satisfactory/unsatisfactory) before being included in analyses of
course placement criteria, and only students who receive grades of W
because of academic reasons should be classified as unsuccessful. If
course placement accuracy indices were determined using these
criteria, then the resulting optimum cutoff scores would be more
accurate and appropriate. Four tables present analysis results.
(Contains 3 references.) (Author/SLD)

***********************************************************************

Reproductions supplied by EDRS are the best that can be made
from the original document.

***********************************************************************



C

4) ACT Research Report Series 93-3
4:

The Effects of Alternative
Interpretations of Incomplete
and Withdrawal Grades on
Course Placement Validity Indices

Cheng H. Ang
Julie P. Noble

U S. DteARTMENT OF EDUCATION
Office ot Educatronai Research and trnorm.ernent

EDUC TIONAL RESOURCES INFORMATION
CENTER (ERIC)

, Th.s document has been reproeubed as
recetvea from the person or organuaIron
onchnaltng rt

r 1.4.0, changes nave been made to trnbrobe
,emanci.on chanty

P0010 n,el. or 013,Mor's staled OhS dOcu
ment do not necessarrry represenl otfictat
OEM posmon or Oottby

"PERMISSION TO REPRODUCE THIS
MA ERIAL HAS BEEN GRANTED BY

F/14.enitir

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)."

August 1993

BEST COPY

T.
2



For additional copies write:
ACT Research Report Series
P.O. Box 168
Iowa City, Iowa 52243

1993 by The American College Testing Program. All rights reserved.

3

1



THE EFFECTS OF ALTERNATIVE INTERPRETATIONS OF INCOMPLETE AND WITHDRAWAL
GRADES ON COURSE PLACEMENT VALIDITY INDICES

Cheng H. Ang and Julie Noble



ABSTRACT

In validating tests for course placement in college, the criterion variable is usually defined in terms

of the grade earned in a particular standard course. For example, success may be defined as completing

the standard course with a grade of C or higher. This study considered the issue of interpreting

incomplete (I) and withdrawal (W) grades either as unsuccessful outcomes or as missing data. The effects

of either type of interpretation on placement indices and optimum cutoff scores were studied. Tlw data

for the study were obtained from four two-year colleges through their participation in a pilot study of the

ACT ('ourse Placement Service. Courses included were mathematics and English/reading courses.

ASSET test scores were used as predictor variables.

The results of this study showed that interpreting I and W grades as unsuccessful outcomes, rather

than as missing dafa, generally resulted in lower conditional probabilities of success, higher optimal cutoff

scores, and higher estimated delta accuracy rates.

The manner in which I and W grades are interpreted should depend on an institution's policy or

philosophy on those grades. Ideally, grades of I should be changed to grades of A through F or S/U

before being included in the analyses of course placement criteria, and only students who received grades

of W because of academic reasons should be classified as unsuccessful. If course placement accuracy

indices were determined using these criteria, then the resulting optimum cutoff scores would be more

accurate and appropriate.



THE EFFECTS OF ALTERNATIVE INTERPRETATIONS OF INCOMPLETE AND WITHDRAWAL
GRADES ON COURSE PLACEMENT VALIDITY INDICES

Although grading policies may differ from One institution to another, most postsecondary

institutions use a grading scale of A to F to denote excellent to failing performance in a course, and

grades of I and W to denote incomplete work and withdrawal from a course. Some institutions may

also use combinations of grades, such as withdrawal pass (WP) or withdrawal fail (WF). Students

may receive grades of I or W for academic problems, such as the inability to cope with the demands

of a course; or for nonacademic problems, such as illness, emotional distress, or financial difficulty.

Institutions may also differ in how grades of I are maintained. Grades of I may be permanently kept

on transcripts, or the grades may be changed to failure (F) if supplementary assignments (or course

requirements) are not completed by a prespecified deadline.

Many colleges, particularly two-year community colleges, have an open admission policy for

all high school graduates. The implementation of this policy, and attempts by colleges to provide

opportunities for students to succeed, has resulted in course placement policies and

developmental/remedial instruction. Because course placement cutoff scores are often developed from

statistical analyses of placement test scores and course grades, the interpretation of I and W grades as

either unsuccessful outcomes or missing data (deleted from the analysis) may affect the cutoff scores

selected for course placement and the resulting course placement decisions made for future students.

If course placement validity indices and optimum cutoff scores differ because of the way in

which I and W grades are interpreted, then thoughtful consideration must be given to how these

grades are interpreted when evaluating the accuracy of course placement cutoff scores. Correct course

placement decisions promote student success and foster persistence among students. Incorrect course

placement decisions, however, waste students' time in school and educational expenses, as well as

institutions' personnel allocations and costs.

The purpose of this paper was to compare optimal placement cutoff scores and placement

validity indices resulting from two interpretations of I and W grades, where I and W grades were

interpreted as unsuccessful outcomes or as missing data. The placement validity indices and cutoff
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,,cores were developed based on the logistic regression of placement vanables (i.e., test scores) on

dichotomous (successful or unsuccessful) course outcomes in a particular course of interest (Sawyer,

1)89),

It should be noted that because the grades assigned in a course depend on the policies of the

institution and instructor, when and how I and W grades are assigned may vary from institution to

institution and from instructor to instructor. Thus, the perception of what these grades mean varies

among college educators and administrators. The use of I and W grades in evaluating course

placement cutoff scores is therefore best determined by individual institutions and/or instructors, aod

cannot be addressed solely through statistical methodology.

Logistic regression can be used to estimate the conditional probability that a student would be

successful in a course (e.g., a grade of C-or-higher), given the student's score on a predictor variable

(e.g., placement test). The conditional probability of success estimates are based on the test scores and

course grades of students in a particular course of interest. Placement validity indices can then be

estimated from the conditional probability of success and the distribution of test scores for a larger

group of students, those who could have taken the course (the "placement group"). These validity

indices can provide information about cutoff scores used to place students into particular courses, and

about the probable results of modifying such cutoff scores.

Consider the following potential outcomes for a given cutoff score:

A. True positive: the student is placed in the standard-level course and is successful
(Correct decision).

B. False positive: the student is placed in the standard-level course and is
unsuccessful (Incorrect decision).

C. True negative: the student is placed in a lower-level course and would have been
unsuccessful in the standard-level course (Correct decision).

D. False negative: the student is placed in a lower-level course, but would have been
successful in the standard-level course (Incorrect decision).

The sum of outcomes A and C is the number of students who could have taken the course and for

whom correct decisions would have been made using the corresponding cutoff score and success

criterion. This ratio of A+C/A+B+C+D is referred to as the accuracy rate (AR). The value of AR
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depends on the cutoff score, the distribution of scores, and the statistical relationship between the test

score and the success criterion. The AR attains a maximum value at or around a probability of success

of .50, which corresponds to the optimum cutoff score.

The delta accuracy rate (AAR) is an indicator of the effectiveness of the predictor variable for

placing all students scoring above a specific cutoff score, and not others, in the standard course,

compared to placing all students in the course. This statistic is equal to the difference between the

maximum AR value and the "base line" AR value, which is the proportion of correct decisions

associated with using the lowest possible score as a cutoff score.

The success rate (SR) is the estimated proportion of students in the placement group who

would be placed in the standard-level course and who would be successful, given the corresponding

cutoff score and success criterion. This statistic is equal to the ratio of ARA+B).

The lower-level course placement rate (LPR) refers to the proportion of all students in the

placement group who would not he admitted to the standard-level course, given the corresponding

cutoff score and success criterion. This statistic is equal to the ratio

Data for the Stud

of C+D/A+B+C+D.

Criterion Variables

The data for the study were obtained from four, two-year community colleges through their

participation in the ACT Course Placement Service Pilot Study. The criterion variables were grades in

mathematics, English, and reading courses. The course grades were scaled from A(4) to FM) and I and

W; courses graded as satisfactory or unsatisfactory (S/U) were not included in the study. Two

definitions of course success were studied: B-or-higher and C-or-higher. Students were considered as

successful if they achieved the specified success criterion. I and W grades were interpreted either as

unsuccessful outcomes (i.e., below the success criterion) or as missing data (not included in the logistic

regression analyses). For each institution, only those courses with sample sizes of at least 25 were

included.
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Predictor Variabl;

ASSET test scores were used as predictor variables in this study. The ASSET Basic Skills and

Advanced Mathematics tests are designed to measure important and essential academic skills and

knowledge needed for success in specific two-year college freshman courses. ASSET test scores are

reported on a score scale of 23 to 55. For mathematics courses, ASSET test scores included as

predictor variables were Numerical Skills, Elementary Algebra, Intermediate Algebra, and College

Algebra scores. For English and reading courses, ASSET test scores included as predictor variables

were ASSET Reading Skills and Writing Skills scores. Institutions submitted to ACr student records

containing course grades; these records were matched with ASSET test scores from the ASSET history

files using students' Social Security numbers.

The Estimation Sample and Placement Groups

Two types of samples are needed to estimate validity indices: the estimation sample and the

placement group. The estimation sample for each course is used to develop the logistic regression

models. In this study, the estimation sample consisted of students who completed the course of

interest with a grade of A-F or who received an I or W, and who had the relevant ASSET test scores.

Because I and W grades were interpreted in two ways, there were two estimation samples for each

predictor variable and course: one for the analysis where I and W grades were interpreted as

unsuccessful outcomes and the other where I and W grades were interpreted as missing data.

The placement group is the population of students for whom a placement decision must be

made; the course placement validity indices pertain to this group. The placement group used in this

study included all ASSET-tested students from an institution, regardless of course grades. The same

placement group was used for both interpretations of I and W grades.

Method

Descriptive Statistics

Means and standard deviations were computed for courses grades (I & W = missing data) and



test scores, by institution. tiimple correLtums were also calculated between test scores anel course

grades of A

I and W grades could be interpreted as unsuccessful Outcomes, but could not be appnipriateb,

interpreted as grades of F. unsii«.essful outcomes in this study included grades of C F

depending on the success criterion. Therefore. for this interpretation, descriptive statistics were

calculated h it test "(lire's only.

The distributions of institutional statistics were then summari/ed across the four institutions

using minimum, medianind maximum value's. Only test scores that were statistically significantly

correlated with course grades & \A/ , missing data) or course grades (I & W missing data) that

were statistically significantly correlated with test scores were included in the summaries.

icostm Regression

For each institutionill «mirses with grades A - F that were statistically significantly (p .05)

correlated with test score's were included in the logistic regression analyses. For the logistic regression

analyses in thus study, course grades wore dichotomized into successful or unsuccessful outcomes.

based on either a Wor-higher or a C-or-higher success criterion. I and W grade's were interpreted

either as unsuccesshil iiiitcomes or as missing data. For all predictor models, the logistic regression

equation, the regression weight tor each predictor model, and the pilibability of success were

computed for students who wmpleted each course (estimation sample). If the regression models were

statistically significant (p < .05), the parameter estimate's and probabilities of success were applied to

the placement gronp to compute' estimated placement validity indices.

Optimum Cutoff Scores and Lower-level Course Placement Rates

Using the estimated probabilities ot success from the statistically significant logistic regression

models, optimum cutoff scores and lower-level (-inn's(' placement rates were calculated for every

course and institution. "File optimum, cutoff values corresponded to approximately the .50 probability

of success. The cutoff scores and the corresponding lower-level course placement rates were

determined using the' two interpretations of I and W grades and two definitions of course success
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-ornher and ( or higher grades). Minimum. median, and maximum optimum molt score, were

then calculated across the four institutions tor the mathematics and English/reading courses.

Optimum cutoff ,«)res and lower-level course placement rates tor the two interpretations of grades I

and were then compared

Placement Validity Indices

For every statistically sigmticant prediction model (p .(15), estimated accuracy rates (AR),

itiR), and delta accuracy rate (AAR) wore identified for the optirrnitri cutoff Fhese

validity indicets were computed for the B-or-higher and C-or-higher criteria, using both interpretation,

of I and W grades. Minimum, median, and maximum AR. SRmd AAR were then calculated across

the Rim in;-,titution!,, and difkTences in validity indices tor the two interpreta tit ms mil I and W grades

were examined

Although all statistically significant (p < .(15) models were included in the computation of

placement validity indices, models that yielded minimum probabilities of success greater than .50 or

maximum probabilities of success less than .50 were not included in the study. This was because

.NAR., could not be computed for models with these probabilities of success. In addition, ditforonces in

placement validity indices for the two interpretations of I and W grades could be examined only when

the results using both interpretations met the above probability requirements.

Results

Descriptive Statistics

Tables 1 and 2 contain the distributions of descnptive statistics and correlation5 for

mathematics (Table I) and English (Table 2) course grades and the relevant predictor variables. The

quantity column in each table shows the minimum, median, and maximum values across all courses

and institutions for a particular ASSET test. The minimum and maximum values represent the range

of values obtained across courses, and the median values represent the typical values for a course.

For the results for individual institutions, please contact the authors.

1 1
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Although only test scores that were statistically significantly correlated with course grades

tp < .05) or course grades that were statistically significantly correlated with test scores 11 ere included

in the summaries in Tables 1 and 2, an exception was made for a test score/English course grade

correlation whose p-value was at .0515. The correponding logistic regression analysis between test

scores and grades for this course was statistically significant (p < .051. l'his course was therefore

included in these statistics and in the subsequent placement validity indices computations

Tables 1 and 2 also illustrate the results of interpreting I and V1 grades as missing data or as

unsuccessful outcomes The two interpretations are idenhried in Column 3 of the tables. When 1 and

\A were interpreted as unsuccessful outcomes mean ASSET test scores tor noth subiect areas were

typically about the sanw or lower and the standard deviations were typically about the same or larger

than when Is and Ws were interpreted as missing data

Logistic Regressum Analysis

'F(st scores that statistically significantly correlated (p < .05) with course grades of A F were

chosen for the logistic regression analyses. Statistically significant test scores from the correlational

analysis also showed statistically significant logistic regression models (p < .05) for both interpretations

of I and W grades. The total number of courses with statistically significant logistic regression models

were the same as those reported for the correlational analyses in Column 1 of Tables 1 and 2.

For the B-or-higher success criterion, all models had minimum probabilities of success less

than .50. For the C-or-higher success criterion, however, many of the models had minimum

probabilities of success greater than .50. For each predictor, there were more models with minimum

probabilities of success greater than .50 when Is and Ws were interpreted as missing (13 to 64'7; of the

models) than when they were interpreted as unsuccessful (13 to 29'4). Because the AAR could not be

computed when the minimum probabilities of success were greater than .50, only those models with a

minimum probability of success less than .50 were used for the comparison of placement validity

indices.

1 2
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Cott Ot Scores and Lower-level Course Placement Rates

The Cutoff score and Lower-level course placement rate columns in Tables 3 and 4 show the

minimum, median, and maximum optimum cutoff scores and their associated lower-level course

placement rates for mathematics and English courses. As expected, the B-or-higher success criterion

resulted in higher cutoff scores than the C-or-higher success criterion for both mathematics and

English courses. In addition, interpreting Is and Ws as unsuccessful outcomes resulted in substanhall

higher minimum, median, and maximum cutoff scores than interpreting Is and Ws as missing data.

s a result, when Is and \Ns were interpreted as unsuccessful outcomes, the lower-level course

placement rate at the optimum cutoff score was typically larger than when Is and Ws were interpreted

as missing data (e.g., a median value of .81 versus .58 for Numerical SkiPs score and mathematics

course grade).

Placement Validity Indices

Tables 3 and 4 also show the minimum; median, and maximum placement validity indices

(accuracy rate, delta accuracy rate, and success rates) associated with optimal cutoff scores across all

institutions. For mathematics courses, using the B-or-higher success criterion, the median ARs and

AARs were generally higher when I and W grades were interpreted as unsuccessful outcomes than

when they were interpreted as missing data. Median SRs, however, were generally lower when I and

W grades were interpreted as unsuccessful outcomes.

The results for the C-or-higher success criterion were similar to those for the B-or-higher

success criterion, except median ARs were lower when 1 and W grades were interpreted as

unsuccessful outcomes than when they were interpreted as missing data.

Median ARs and SRs for English/reading courses, using the B-or-higher success criterion,

were generally lower when I and W grades were interpreted as unsuccessful outcomes than when

they were interpreted as missing data. Median AARs, however, were higher when I and W grades

were interpreted as unsuccessful outcomes. The results for the C-or-higher success criterion were

generally similar to those for the B-or-higher success criterion.

3
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Discussion

Interpreting I and W grades as unsuccessful outcomes rather than as missing data resulted in

lower conditional probabilities of success and higher optimum cutoff scores. Logistic regression

analyses that included students with grades of I and W also resulted in larger sample sizes and

therefore less sampling error in estimating the conditional probability ot success function and

corresponding placement accuracy indices.

Students might receive grades of I or W for different reasons, some academic and others

nonacademic. If a large proportion of students received I and W grades for nonacademic reasons, hut

I and W grades were interpreted as unsuccessful when evaluating course placement results, the

optimum cutoff scores could be overestimated and higher rates of false negatives could result.

Similarly, if a large proportion of students received I and W grades for academic reasons, but I and W

grades were not included in the analyses, the optimum cutoff scores could be underestimated and

highet rates of false positives could result.

The manner in which I and W grades should be interpreted depends on an institution's policy

or philosophy about these grades. Ideally, grades of I should be changed to grades of A through F or

S/U before being included in the analyses of course placement criteria, and only students who

received grades of W because of academic reasons should be interpreted as unsuccessful. If course

placement accuracy indices were developed based on these criteria, then optimum cutoff scores would

be more accurate and appropriate.

The results of this study were based on data from four two-year community colleges, and thus

cannot be generalized to all community colleges with ASSET course placement systems.

14



10

REFERENCES

Noble, J. (1991). Predicting college grades from ACT Assessment scores and high school course work
and grade information. (ACT Research Report No. 89-4). Iowa City, Iowa: American
College Testing.

Peterson, A. (198(1). Community college grading policies. Bethesda, MI): (1 RI(' Document
Reproduction Service No. ED 187 374).

Siwver, R. (1989). Validating the use of ACT Assessment scores and high school grades for
remedial course placement in college. (ACT Research Report No. 89-4). Iowa City,
Iowa: American College Testing.



T
ab

le
 I

D
is

tr
ib

ut
io

ns
 o

f 
D

es
cr

ip
tiv

e 
St

at
is

tic
s 

fo
r 

M
at

he
m

at
ic

s 
C

ou
rs

e 
G

ra
de

s 
an

d 
Pr

ed
ic

to
r 

V
ar

ia
bl

es
, A

cr
os

s 
A

ll 
In

st
itu

tio
ns

A
SS

E
T

 te
st

Q
ua

nt
ile

In
te

rp
re

ta
tio

n
of

 I
 a

nd
 W

N
r

P

T
es

t s
co

re
C

ou
rs

e 
gr

ad
e

M
in

M
ax

M
ea

n
SD

M
in

M
ax

M
ea

n
SD

N
um

er
ic

al
Sk

ill
s

(8
 c

ou
rs

es
)

M
ax

U
ns

uc
ce

ss
fu

l
28

31
33

55
45

.9
5.

6

M
is

si
ng

21
89

.3
3

.0
11

3
36

'5
5

46
 2

5.
6

0.
0

4.
0

2.
8

1.
5

M
ed

ia
n

U
ns

uc
ce

ss
fu

l
37

5
28

55
42

.2
4.

4

M
is

si
ng

27
2

.2
2

.0
00

3
29

55
42

.4
4.

3
0.

0
4.

0
2.

4
1.

4

M
in

U
rs

uc
ce

ss
fu

l
14

7
23

46
35

.9
3.

1

M
is

si
ng

11
6

.1
6

.0
00

1
23

46
36

.2
2.

9
0.

0
4.

0
1.

9
1.

2

In
te

rm
ed

ia
te

A
lg

eb
ra

co
ur

se
s)

M
ax

U
ns

uc
ce

ss
fu

l
35

4
25

54
39

.5
6.

0

M
is

si
ng

30
5

.4
7

.0
14

9
25

54
39

.8
5.

9
0.

0
4.

0
2.

6
1.

5

M
in

U
ns

uc
ce

ss
fu

l
54

23
49

33
.8

5.
8

M
is

si
ng

49
.1

4
.0

00
6

23
49

33
.5

5.
8

0.
0

4.
0

2.
5

1.
4

N
ot

e 
Q

ua
nt

ile
 c

ol
um

n 
re

fe
rs

 to
 th

e 
m

in
im

um
, m

ed
ia

n,
 a

nd
 m

ax
im

um
 v

al
ue

s 
ac

ro
ss

al
l c

ou
rs

es
 a

nd
 in

st
itu

tio
ns

 f
or

 a
 p

ar
tic

ul
ar

 A
SS

E
T

 te
st

.

(c
on

tin
ue

d 
on

 n
ex

t p
ag

e)

16
17



T
ab

le
 1

 (
co

nt
.)

D
is

tr
ib

ut
io

ns
 o

f 
D

es
cr

ip
tiv

e 
St

at
is

tic
s 

fo
r 

M
at

he
m

at
ic

s 
C

ou
rs

e 
G

ra
de

s 
an

d 
Pr

ed
ic

to
r 

V
ar

ia
bl

es
, A

cr
os

s 
A

ll 
In

st
itu

tio
ns

A
SS

E
T

 te
st

Q
ua

nt
ile

In
te

rp
re

ta
tio

n
of

 I
 a

nd
 W

N
r

p

T
es

t s
co

re
C

ou
rs

e 
gr

ad
e

M
in

M
ax

M
ea

n
SD

M
in

M
ax

M
ea

n
SD

E
le

m
en

ta
ry

A
lg

eb
ra

(3
 c

ou
rs

es
)

M
ax

U
ns

uc
ce

ss
fu

l
,

A

83
6

23
55

44
.2

6.
9

M
is

si
ng

72
5

.2
2

.0
07

7
23

55
44

.6
7.

2
0.

0
4.

0
2.

6
1.

4

M
ed

ia
n

U
ns

uc
ce

ss
fu

l
45

7
23

51
36

.5
6.

0

M
is

si
ng

38
7

.1
8

.0
00

1
23

51
36

.8
5.

8
0.

0
4.

0
2.

5
1.

3

M
in

U
ns

uc
ce

ss
fu

l
18

6
23

50
29

 7
5.

8

M
is

si
ng

14
5

.1
4

.0
00

1
23

50
30

.1
5.

5
0.

0
4.

0
2.

3
1.

3

C
ol

le
ge

A
lg

eb
ra

(2
 c

ou
rs

e!
.)

M
ax

U
ns

uc
ce

ss
fu

l
24

0
24

47
33

.7
5.

0

M
is

si
ng

21
5

.4
0

.0
14

9
24

47
33

.9
5.

1
0.

0
4.

0
2.

6
1.

3

M
in

U
ns

uc
ce

ss
fu

l
47

23
38

28
.0

4.
9

M
is

si
ng

37
.3

2
.0

00
1

23
38

28
.3

5.
0

0.
0

4.
0

2.
5

1.
2

N
ot

e.
 Q

ua
nt

ile
 c

ol
um

n 
re

fe
rs

 to
 th

e 
m

in
im

um
, m

ed
ia

n,
 a

nd
 m

ax
im

um
 v

al
ue

s 
ac

ro
ss

 a
ll 

co
ur

se
s 

an
d 

in
st

itu
tio

ns
 f

or
 a

 p
ar

tic
ul

ar
 A

SS
E

T
 te

st
.

is
19



T
ab

le
 2

D
is

tr
ib

ut
io

ns
 o

f 
D

es
cr

ip
tiv

e 
St

at
is

tic
s 

fo
r 

E
ng

lis
h/

R
ea

di
ng

 C
ou

rs
e 

G
ra

de
s 

an
d 

Pr
ed

ic
to

rV
ar

ia
bl

es
, A

cr
os

s 
A

ll 
In

st
itu

tio
ns

A
SS

E
T

 te
st

Q
ua

nt
ile

In
te

rp
re

ta
tio

n
of

 I
 a

nd
 W

N
r

T
es

t s
co

re
C

ou
rs

e 
gr

ad
e

M
in

M
ax

M
ea

n
SD

M
in

M
ax

M
ea

n
SD

W
rit

in
g

S
ki

lls
((

4 
co

ur
se

s)

M
ax

U
ns

uc
ce

ss
fu

l
70

78

i

33
54

46
.2

5.
4

M
is

si
ng

59
54

.2
6

.0
51

5
34

54
46

.4
5.

4
0.

0
4.

0
2.

9
1.

4

M
ed

ia
n

U
ns

uc
ce

ss
fu

l
58

1
23

54
42

.1
4.

6

M
is

si
ng

48
9

.1
9

.0
00

3
24

54
42

.3
4.

5
0.

0
4.

0
2.

5
1.

2

M
in

U
ns

uc
ce

ss
fu

l
14

5
23

47
33

.7
2.

6

M
is

si
ng

12
6

.1
2

.0
00

1
23

47
34

.3
2.

6,
0.

0
4.

0
2.

3
1.

1

R
ea

di
ng

S
ki

lls
(9

 c
ou

rs
es

)

M
ax

U
ns

uc
ce

ss
fu

l
66

99
27

53
43

.9
5.

6

M
is

si
ng

56
47

.2
1

.0
35

0
28

53
43

.9
5.

5
0.

0
4.

0
2.

8
1.

4

M
ed

ia
n

U
ns

uc
ce

ss
fu

l
10

13
23

53
42

.2
4.

5

M
is

si
ng

87
1

.0
0(

11
24

53
42

.3
4.

4
0.

0
4.

0
2.

6
1.

2

M
in

U
ns

uc
ce

ss
fu

l
33

8
23

43
12

.5
2.

4

M
is

si
ng

25
4

.1
0

.0
00

1
23

41
32

.7
2.

2
0.

0
4.

0
2.

4
1.

1

N
ot

e.
 Q

ua
nt

ile
 c

ol
um

n 
re

fe
rs

 to
 th

e 
m

in
im

um
, m

ed
ia

n,
 a

nd
 m

ax
im

um
 v

al
ue

s 
ac

ro
ss

al
l

co
ur

se
s 

an
d 

in
st

itu
tio

ns
 fo

r 
a 

pa
rt

ic
ul

ar
 A

S
S

E
T

 te
st

.



T
ab

le
 3

O
pt

im
um

 C
ut

of
f 

Sc
or

es
 a

nd
 A

ss
oc

ia
te

d 
Pl

ac
em

en
t I

nd
ic

es
 f

or
 M

at
he

m
at

ic
s 

C
ou

rs
es

Pr
ed

ic
to

r
va

ri
ab

le
In

te
rp

re
ta

tio
n

of
 I

 a
nd

 W

C
ut

of
f 

sc
or

e
L

ow
er

-l
ev

el
pl

ac
em

en
t r

at
e

A
cc

ur
ac

y 
ra

te
D

el
ta

 a
cc

ur
ac

y 
ra

te
Su

cc
es

s 
ra

te

M
in

.
M

ed
.

M
ax

.
M

in
.

M
ed

.
M

ax
.

M
in

.
M

ed
.

M
ax

.
M

in
.

M
ed

.
M

ax
.

M
in

.
M

ed
.

M
ax

.
...

...
os

ilm
il

B
-o

r-
hi

gh
er

 s
uc

ce
ss

 c
ri

te
ri

on

N
um

er
ic

al
 S

ki
lls

U
ns

uc
ce

ss
fu

l
42

46
49

.0
6

.8
1

.9
6

.6
0

.6
7

.7
3

.1
3

.3
1

.4
6

.5
4

.5
8

.6
4

(8
 c

ou
rs

es
)

M
is

si
ng

34
42

43
.1

7
.5

8
.7

1
.6

1
.6

3
.6

8
.0

2
.1

6
.2

3
.6

0
.6

1
.6

8

E
le

m
en

ta
ry

 A
lg

eb
ra

U
ns

uc
ce

ss
fu

l
36

38
47

.4
2

.7
8

.8
4

.5
8

.6
4

.6
4

.0
6

.2
5

.2
6

.5
4

.5
7

.5
9

(3
 c

ou
rs

es
)

M
is

si
ng

30
30

41
.1

4
.5

9
.6

2
.5

7
.5

8
.6

0
.0

1
.0

9
.0

9
.5

6
.6

0
.6

1

In
te

rm
ed

ia
te

 A
lg

eb
ra

U
ns

uc
ce

ss
fu

l
32

--
42

.4
4

.6
6

.5
9

.._
.0

8
.1

4
.5

7
--

.6
8

(2
 c

ou
rs

es
)

M
is

si
ng

31
36

.3
6

.3
6

.5
7

--
.0

4
--

.1
0

.5
8

--
.7

4

C
ol

le
ge

 A
lg

eb
ra

U
ns

uc
ce

ss
fu

l
30

--
35

.1
8

.4
3

.7
2

--
.0

5
.1

4
76

.7
8

(2
 c

ou
rs

es
)

M
is

si
ng

27
33

.1
1

.2
9

.7
2

.0
2

.1
0

.7
4

.8
5

C
-o

r-
hi

gh
er

 s
uc

ce
ss

 c
ri

te
ri

on

N
um

er
ic

al
 S

ki
lls

U
ns

uc
ce

ss
fu

l
35

40
41

.1
9

.5
1

.7
1

.6
1

.6
4

.6
7

.0
3

14
.2

4
.5

6
.6

2
.6

9
(7

 c
ou

rs
es

)
M

is
si

ng
29

33
16

.0
2

.1
5

.2
9

.6
5

.6
6

.7
6

.0
0

.0
1

.0
6

.6
7

.6
8

.7
7

22



T
ab

le
 4

O
pt

im
um

 C
ut

of
f 

Sc
or

es
 a

nd
 A

ss
oc

ia
te

d 
Pl

ac
em

en
t I

nd
ic

es
 f

or
 E

ng
lis

h/
R

ea
di

ng
 C

ou
rs

es

Pr
ed

ic
to

r
va

ri
ab

le
In

te
rp

re
ta

tio
n 

of
I 

an
d 

W

C
ut

of
f 

sc
or

e
L

ow
er

-l
ev

el
pl

ac
em

en
t r

at
e

A
cc

ur
ac

y 
ra

te
D

el
ta

 a
cc

ur
ac

y 
ra

te
Su

cc
es

s 
ra

te

M
in

.
M

ed
.

M
ax

M
in

.
M

ed
.

M
ax

.
M

in
.

M
ed

.
M

ax
.

M
in

.
M

ed
.

M
ax

.
M

in
.

M
ed

.
M

ax
.

or
m

ilm
or

m
in

im
m

er
B

-o
r-

hi
gh

er
 s

uc
ce

ss
 c

ri
te

ri
on

W
ri

tin
g 

Sk
ill

s
(1

4 
co

ur
se

s)
U

ns
uc

ce
ss

fu
l

M
is

si
ng

36 28
41 36

49 46
.1

7
.0

1

.4
1

.1
9

.8
9

.6
9

.5
9

.5
9

.6
1 .6
3

.7
1

.7
3

.0
2

.0
0

.0
8

.0
4

.4
1

.2
1

.5
4

.5
8

.6
2

.6
7

.6
9

.7
5

R
ed

di
ng

 S
ki

lls
(9

 c
ou

rs
es

)
U

ns
uc

ce
ss

fu
l

M
is

si
ng

35 29
39 34

51 39
.1

3
.0

1

.3
2

.1
0

.9
2

.4
1

.5
5

.5
7

.6
0

.6
4

.7
2

.7
7

.0
1

.0
0

.0
5

.0
1

.2
0

.0
8

.5
1

.5
8

.5
8

.6
5

.7
4

.7
8

C
-o

r-
hi

gh
er

 s
uc

ce
ss

 c
ri

te
ri

on

W
ri

tin
g 

Sk
ill

s
(5

 c
ou

rs
es

)
U

ns
uc

ce
ss

fu
l

M
is

si
ng

31 24

34 30
42 37

.0
4

.0
0

.2
1

.0
0

.6
3

.1
5

.6
0

.6
8

.6
4

.7
8

72 .8
6

.0
0

.0
0

.0
2

.0
0

.2
0

.0
2

.6
1

.6
9

.6
3

.7
8

.7
3

.8
6


